Promoter elements and transcriptional regulation of the acetylcholinesterase gene.
The 5' region of the acetylcholinesterase gene from the electric ray Torpedo californica has been cloned and its cap site identified. The 5' untranslated region is divided into two exons where a small exon extending between bp -22 to -60 is alternatively spliced. Cap sites are defined at two positions, bp -138 and -143. Twenty-one base pairs 5' of the -143 cap site a repeating TATA sequence is found. Further upstream in the gene consensus sequences for Sp1, AP1, and AP2 factors are evident. The promoter region of the acetylcholinesterase gene enhances transcription of a luciferase reporter gene transfected into C2 myoblasts. However, increased transcription was not evident after C2 myoblasts were induced to form myotubes. Cotransfection of this construct with c-Jun (AP1) and AP2 expression vectors shows marked increases of transcription rates in HepG2 and C2 cells. Protein kinase A elicited regulation of expression is also evident in quail fibroblasts. In gel retardation experiments both recombinant c-Jun (AP1) and AP2 proteins bind to the appropriate Torpedo sequences. Cellular extracts from the Torpedo electric organ exhibit AP2 binding activity. Thus, although all facets of specific regulation expected upon differentiation of mammalian muscle cells were not evident, the 5'-flanking region from the Torpedo AChE gene contains consensus sequences and functional promoter elements typical of mammalian nerve and muscle systems.